Protein and RNA expression and purification
Cloning of the wild type 4.5S RNA from E.coli and D. radiodurans was performed as described previously (1). The N-terminal truncated version of and the C-terminally truncated Ffh (residues 1-432) from E. coli containing an Nterminal His 6 tag were expressed and purified as described previously (2) . The homologous and heterologous complexes were reconstituted in vitro by RNA refolding (3) followed by incubation with a 2x molar excess of purified Ffh in buffer containing (50mM Hepes pH 7.5, 150mM KOAc, 5mM MgOAc 2 , 2mM TCEP, 0.01% Nikkol (C 12 E 8 ), 10% (w/v) glycerol) and incubated at room temperature for 30 min. After SRP reconstitution, purified FtsY (at same molar equivalent to Ffh) was added to the reaction together with 2.5mM GMP-PCP and further incubated for 30 min at room temperature followed by an overnight incubation at 4 o C. The complex was purified using a Mono-Q column (Pharmacia) equilibrated with buffer A (50mM Hepes pH 7.5, 150mM KOAc, 5mM MgOAc 2 , 2mM TCEP, 0.01% Nikkol, 5% (w/v) glycerol, 50μM GMP-PCP) and eluted with a gradient of Buffer B (Buffer A with 1M NaCl). The SRP:SR complex elutes around 50% of Buffer B and fractions containing the entire complex were pooled, concentrated and buffer exchanged to Buffer A supplemented with 2.5mM GMP-PCP and stored at 4 o C.
E. coli Ffh, FtsY and wild type 4.5S RNA for biochemical assays were expressed and purified as described (15) . Truncated SRP RNAs and mutations of C86 were prepared by in vitro transcription, using a pSP65-derived plasmid in which an extra SacI restriction site was introduced by QuickChange mutagenesis. DNA fragments encoding the truncated RNAs were cloned between the PstI and SacI sites behind the T7 promoter. Plasmids containing truncated SRP RNAs were digested with SacI for run-off transcription by T7 polymerase (Ambion Megascript). The RNAs were allowed to fold during transcription, isolated by acid phenol extraction, and further purified by gel filtration chromatography on TSK3000. Only the peaks corresponding to the monomeric species (Table S2) were used for activity assays. All the truncated RNAs were confirmed by MALDI-TOF to have the correct molecular weight.
Crystallization conditions and structure determination
Crystals of the purified homologous complex grew under vapor diffusion at The datasets of the heterologous and homologous complexes are isomorphous (weighted cross R-factor: 6.1 %, overall correlation 0.87, calculated using SCALEIT and phenix.reflection_statistics, respectively) (11, 12) . A rigid body refinement of the coordinates of the heterologous complex against the data of the homologous complex in AutoBuster 2.4 resulted in R_work/R_free: 33.6/33.9 and yielded interpretable maps at 7
Å. The electron density maps confirmed that the homologous and the heterologous complexes share the same overall structure. Additional density at the 5',3' end of the E.
coli SRP RNA representing additional nucleotides of the larger E. coli SRP RNA is
observed.
An omit map for the Ffh linker (residues 300-330) and the SRP RNA tetraloop (residues 47-54) shows clear difference densities for both regions ( Figure S1 ).
All figures are generated with Pymol (13). Surface area interaction was calculated with PISA (14) . For the generation of all figures the better ordered molecule of the heterologous complex in the crystal was used.
GTPase activity
Measurements of the stimulated GTPase reaction between SRP and FtsY were carried out as described previously (15, 16) . Briefly, reactions were carried out in SRP buffer [50 mM KHEPES, pH 7.5, 150 mM KOAc, 2 mM Mg(OAc) 2 , 2 mM DTT, 0.01% Nikkol] in the presence of a small, fixed amount of SRP (50-100 nM) or Ffh (500 nM), varying amounts of FtsY, and saturating GTP (100 -200 µM). The observed rate constants (k obsd ) were fit to Eq. 1,
in which k cat is the maximal rate constant at saturating FtsY concentrations, and K m is the concentration required to reach half saturation. Because k cat is at least 100-fold faster than the rate of SRP:FtsY complex disassembly, the rate constant k cat /K m in this assay is rate-limited by and therefore equal to the rate of stable SRP-FtsY complex formation (15) , and the value of k cat represents the rate of GTP hydrolysis or a rate-limiting conformational change preceding GTP hydrolysis.
Fluorescence experiments
Ffh-C235 was labeled with acrylodan (Invitrogen) and purified as described (16) .
Fluorescence measurements were carried out on a FluoroLog-3-22 spectrofluorometer For clarity maps were carved with a radius of 5 Å using pymol. Stimulated GTPase activity between SRP and FtsY with mutations in SRP RNA C86.
The data were fit to the Michaelis-Menten equation, and the relative values of k cat are summarized in Figure 4E . 
